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INTRODUCTION
The f ie ld  of speech pathology has witnessed many changes in 
the approaches and techniques u tiliz e d  in stu ttering  therapy. One 
area o f intervention that has recently begun to receive attention  
is the maintenance of fluency in the post-treatment environment.
This paper examines assumptions and rationales surrounding 
the issue of fluency maintenance. I t  presents several programs 
which o ffe r  innovative approaches to fa c ilita t in g  the maintenance 
of fluency. While serving as a C lin ica l Extern at Fitzsimons Army 
Medical Center, the author had an opportunity to partic ipate in such 
a program. The Intensive Stuttering Therapy Program a t Fitzsimons 
was designed by Jon Hasbrouck and Fran Lowry-Romero and is presented 
in detail w ithin th is paper.
A fter being involved with th is exciting but s t i l l  unfinished 
study and investigating the existing and available research, i t  is 
my hope that this paper w ill point to further paths of investigation, 
toward the ultimate efficacy o f any stu ttering  treatment: the 
maintenance of fluency.
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THE EFFECT OF BIOFEEDBACK TRAINING
ON THE MAINTENANCE OF FLUENCY
In recent years, a number o f treatment programs have been developed which 
enable stu ttering  c lien ts to achieve fluent speech within the c lin ic a l setting  
(Azrin and Nunn, 1974; Boberg, 1976, C ostell, 1975; Curlee and Perkins, 1969; 
Ingham and Andrews, 1973; Lanyon et a l . ,  1976; Ryan, 1974; Shames and Egolf, 
1976).
Procedures such as regulated breathing, contingent reinforcement/punish­
ment, prolongation, token economies, biofeedback and delayed auditory feedback 
have been used to a tta in  fluent speech within an extremely short time period.
The ultim ate tes t o f any therapeutic program is whether fluency established 
during treatment can be maintained in the c lie n t's  natural, post-treatment 
environment.
Martin (1981) reviewed available lite ra tu re  regarding the maintenance of 
fluency and concluded: ". . . a crude estimate of the effects of s tu ttering  
therapy is that one-third o f the clients achieved and maintained satisfactory  
fluency . . . another one-third o f a ll  c lien ts achieved satisfactory fluency 
during treatment, but experienced s ign ifican t regression over time. F in a lly , 
almost one-third o f a ll  c lien ts  studied e ith er fa iled  to complete a treatment 
program or were unavailable for subsequent follow-up assessment" (pg. 16).
Findings for other behavioral disorders demonstrate a sim ilar 30% success 
ra te . A summary of data from numerous abstinence programs involving c igarettes , 
alcohol or heroin demonstrated the percentage o f abstainers at three months 
post-treatment was approximately 40% and by twelve months had dropped to 25-35% 
o f the orig inal participants (Hunt, Barnett and Branch, 1971). Comparative data
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has not been presented to suggest that stu ttering  may be equated with addiction. 
Rather, the observation is made to denote the sim ilar d if f ic u lt ie s  that various 
professionals and c lien ts  encounter in maintaining induced life s ty le  changes.
Reports documenting the maintenance of fluency are scarce (Boberg and 
Sawyer, 1977). Explanations for th is paucity o f data have been examined by 
several authors. Ingham (1981). discusses the d if f ic u lty  o f conducting long­
term studies in terms of non-treatment variables, i . e . ,  as the post-treatment 
interval increases, the number of non-treatment variables increases as w e ll. He 
speculates that th is exponential increase o f variables serves as a deterrent to 
conducting long-term studies for many researchers.
In addition, Ingham id e n tifies  doctoral investigation as the primary 
source fo r research and indicates time restraints for dissertations are not con­
ducive to the long-term evaluations necessary for maintenance studies. He 
suggests the dearth o f maintenance data may also be attributed  to journal ed itors ' 
tendency to publish short-term studies as opposed to long-term evaluation data. 
Owen (1981, pg. 34) discusses these points as w ell; "The instatement and evalu­
ation of change in the short term is c learly  more immediately rewarding and less 
d if f ic u lt  than is a focus on long-term outcome, which results in delayed publi­
cation and less spectacular e ffec ts ."
When discussing current lite ra tu re  regarding fluency maintenance, the topic 
of terminology must be addressed. Considerable confusion exists over the d e fin i­
tions and use o f the terms "transfer" and "maintenance."
For the purpose o f th is  paper, the term "transfer" w ill re fer to a c tiv it ie s  
designed to generate fluent speech in a wide variety  o f settings with many 
d iffe re n t people (Ryan, 1974). Transfer w ill be considered an active process
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occurring as part o f the treatment program and a t least p a rtia lly  supervised 
by the c lin ic ia n (s ) . I t  may or may not be administered systematically and is 
considered a fa c i l i ta to r  to fluency maintenance. The term "maintenance" w ill 
be used to denote the sustained occurrence o f a learned response a fte r  active  
treatment has been terminated (O'Leary and Wilson, 1975). A d is tinction  w ill 
be made between passive maintenance and active maintenance (Ingham, 1981).
Passive maintenance w ill be considered as ongoing assessment, and active main­
tenance as program intervention. In a broad sense, transfer may be considered 
as part o f a maintenance program since its  ultimate purpose is to sustain 
fluency.
The ease o f establishing fluency within a c lin ic a l setting , coupled with 
the disturbing relapse data, has led many c lin ic ians and researchers to believe 
the lack o f e ffec tive  transfer and/or maintenance a c tiv it ie s  are responsible 
for the fa ilu re  o f fluency sustainment. Baer, Wolf and Risely's (1968, pg. 67) 
statement "that generalization should be programmed rather than expected or 
lamented" is a premise that some researchers have begun to incorporate into  
therapeutic programs. Thus, inclusion o f transfer and/or maintenance strategies  
has emerged based on the rare ly  tested postulation th a t, in order for maintenance 
to occur, a maintenance strategy must be activated.
A recent review of behavioral approaches to the management o f stu ttering  
(Ingham and Lewis, 1978) revealed only one report (Boberg and Sawyer, 1977) 
which demonstrated the benefit of including an active maintenance procedure 
within a therapy program. At twelve month's follow-up, those c lients who had 
been involved in a maintenance program (N=5) demonstrated 1.53% dysfluent s y lla ­
bles while those who had not were dysfluent on 7.49% sy llab les.
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Since that review, Ingham (1980) has also undertaken the task o f demon­
strating maintenance program effic iency by way o f performance-contingent main­
tenance schedule vs. a non-performance contingent schedule. Results indicated 
subjects exhibited a higher percentage o f stuttered syllables (%SS) during 
non-performance contingent maintenance schedules, leading Ingham to conclude 
that "maintenance and generalization may be regarded as 'operants'. . . I t  is 
possible to increase the p robability  that a behavior change w ill be maintained 
and generalized by arranging consequences on the appearance of a maintained 
behavior" (pg. 740).
While two studies may not provide a stable data base for the promotion of 
maintenance programs as recently advocated, they may ju s t ify  pursuing the 
assumption that these programs are integral to maintaining fluency.
N eville Owen has compiled from the lite ra tu re  a number o f therapeutic 
approaches which may be useful strategies to consider when designing fluency 
maintenance programs. The following is reproduced from Owen’ s review (Boberg,
E ., Maintenance of Fluency, 1981, pg. 37):
I .  Within the intervention and maintenance setting , i t  is recommended to 
focus on:
A. Using contingencies and cues that w ill operate in the c lie n t's  
usual, natural or maintenance environment as the s ign ifican t contin­
gencies in the intervention setting ;
B. tra in ing  re latives or s ig n ifican t others in the c lie n t's  usual 
environment as part o f the intervention program;
C. varying conditions o f tra in ing  or "train ing loosely," so that a 
range of behaviors are practiced and reinforced in a varie ty  of settings;
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D. "fading out" of contingencies or reducing the discriminable 
differences between the cues and contingencies o f the intervention  
and maintenance settings. Presenting thin schedules, variable  
schedules or delayed reinforcement;
E. giving c lien ts access to a wide range o f credible models or 
examples for the behaviors being developed. For example, through 
se lf-h e lp , discussion or support groups.
I I .  Teaching clients sets o f se lf-c o n tro l, self-management or generalized prob­
lem-solving s k ills  that should mediate generalization across settings and main­
tenance over time. These include:
A. personal goal setting and planning strategies;
B. s k ills  in self-observation, self-m onitoring and self-recording of 
behavior;
C. s k ills  in modifying environments, setting events or controlling  
stim uli that e l ic i t  the behaviors to be maintained;
D. s k ills  in the use o f self-administered reinforcement and aversive 
consequences ;
E. covert control strategies including se lf-in s tru c tio n  and imagery 
techniques;
F. other adjuncts that w ill increase personal resilience and o ffe r  a 
greater range of behavioral options.
The following section described an active maintenance program designed by 
Boberg and his associates:
Fluency is  established w ithin the c lin ic  in an intensive group program 
which meets seven hours a day for three weeks. Group sizes range from
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four to six individuals and allow for improvement of interpersonal 
s k ills  while progressing through the program. Clients learn to 
id e n tify  and describe s tu ttering  behavior and fluency s k ills  includ­
ing easy sound in it ia t io n , phrasing, prolongation and cancellation.
These fluency s k ills  are practiced to c rite rio n  leve ls . When clients  
can produce speech at normal rates (190 SPM ± 20) with less than 1% 
dysfluency, they are ready to move to the transfer phase of the 
program.
Boberg's transfer phase consists o f twelve standard assignments hierarch­
ic a lly  arranged by the c lie n t . Each assignment consists o f one or two f iv e -  
minute sessions o f c lie n t talking-tim e which are taped and analyzed by the 
c lie n t. The tape must contain a minimum o f five  minutes of speech spoken at 
normal rates with less than 2% dysfluency. The c lie n t completes an analysis 
form including a record o f dysfluent words, cancelled words and employment of 
fluency s k il ls .  The c lie n t then compares h is/her evaluation with a sim ilar one 
made by the c lin ic ia n . Standard transfer assignments include:
A. Conversations with s e c re ta rie s /s ta ff within the c lin ic  (1 session)
B. Opinion surveys with strangers (2)
C. Conversations with strangers (2)
D. Telephone assignments (2)
E. Shopping assignments (2)
F. Job interview (1)
When c lien ts are halfway through th e ir  standard assignments, they are asked 
to develop a l i s t  o f ten situations which are p artic u la rly  d if f ic u lt  fo r them.
The l i s t  is devised with minimal c lin ic ia n  assistance and organized h ierarch ica lly ,
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Personal assignments are carried out and analyzed in the same manner as standard 
assignments. Upon completion o f the personal assignments, c lients are ready 
to move on to the maintenance program.
Boberg's maintenance program consists o f daily  homework assignments, even­
ing v is its  and refresher weekends. Clients are encouraged to establish re a lis t ic  
targets (97-98% fluency) and to communicate th is , as well as to explain the use 
o f fluency s k ills  to friends and family members. The c lie n t chooses one of 
three home programs to follow on a daily  basis and determines how much time he/ 
she is able to commit. The home programs are constructed in formats o f one 
hour, fo rty  minutes, or twenty minutes and each program includes:
A. Recording samples o f reading or speaking alone a t a speech rate
of 100 syllables per minute (SPM) and 200 SPM .
B. A conversation with a friend or family member and personal assign­
ments in d if f ic u l t  s ituations. The amount o f time spent varies as a
function o f the plan chosen.
C. Clients analyze, record and graph the results o f the tape at the 
end o f each day.
0. Records are then sent to the c lin ic ia n .
Immediately following the intensive c lin ic , the c lie n t returns fo r weekly 
evening v is its . A fter four weeks, the v is its  are reduced to once a month and 
discontinued a fte r  four months. Optional refresher weekends are also scheduled 
at approximately three month intervals throughout the year. These meetings are 
essentia lly  "telescoped versions" of the intensive c lin ics  and also allow  
clien ts an opportunity to discuss th e ir  experiences in the post-treatment envir­
onment.
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The data indicates that those clients who have completed the active main­
tenance program (N=5) demonstrate 1.53% dysfluent syllables In comparison with 
7.49% dysfluent syllables o f Individuals (N=8) who had not completed the pro­
gram. The Independent roles that the home program and the refresher treatments 
may or may not have played Is unclear.
The following section describes In deta il a passive maintenance program 
developed by Jon Hasbrouck and Fran Lowry-Romero at Fitzsimons Army Medical 
Center. Their research project attempts to provide fluency maintenance data 
as well as to examine the role o f biofeedback vs. relaxation tra in ing In the 
maintenance o f fluency.
The fact that stuttered speech ch a rac te ris tic a lly  Involves excessive oral 
muscle tension should come as no surprise. As early as 1934, Travis reported 
electromyographlcal data that demonstrated "s trik in g ly  d iffe ren t" b ila te ra l 
masseter action potentials fo r stutterers as opposed to "practica lly  Identica l"  
action potentials for non-stutterers. Travis used these findings as evidence 
of a neurophyslological basis fo r s tu tterin g . Further research by Williams 
(1955) Indicated Increased spiking fo r stuttered speech; however. I t  also 
revealed that non-stutterers were able to demonstrate faked stu ttering  that 
produced action potential records anamolous to s tu tte rin g . He used th is evidence 
to refute the concept of a neurophyslological difference and asserted that 
moments o f stu ttering  ty p ic a lly  Involve " . . .  muscular tension In excess o f 
that characteris tic  o f no m al speech. . ." (pg. 260).
Recent studies have noted abnormally high levels o f laryngeal muscle a c t i­
v ity  and disrupted coordination o f adducter-abducter muscles during stuttered  
speech (Freeman and Ushljima, 1978) and higher masseter muscle tension In
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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stutterers vs. non-stutterers (Kalotkin , Manschreck and O'Brien, 1979). Other 
researchers have hypothesized that the stu ttering  block is accompanied by a 
spasm of the laryngeal muscles(Van Riper, 1971; Schwartz, 1974; Stromer, 1977). 
Guitar (1975) indicates that the spasm not only accompanies the stu ttering  
block but may precip itate  i t .  Mysak and Bloodstein (1969) see laryngeal spasms 
as being part o f the s tu tte re r 's  "preparatory set,"  a defensive clenching 
maneuver adopted as a reaction to anticipated speech breakdown.
Existing evidence of the intimate relationship o f excessive muscular tension 
and the occurrence of s tu ttering  has led several researchers to investigate the 
p ossib ility  o f reducing stu ttering  through the reduction o f oral tension. Bio­
feedback has often been u tiliz e d  as a means o f tra in ing  tension reduction as 
i t  offers an objective and concrete source o f data.
The employment o f biofeedback as a technique to reduce stu ttering  varies 
as a function of electrode placement and type o f feedback modality used. Some 
researchers report the use o f visual feedback, as auditory feedback may be d is­
tracting while engaging in speech (Stromer, 1979). However, others report the 
use o f an auditory modality without disruptive effects on fluent speech pro­
duction (G uitar, 1975; Hanna et a l . ,  1975). I t  may be that the modality o f 
choice varies across individuals; i . e . ,  some c lien ts may respond better to an 
auditory mode, others may have more success with visual feedback and, fo r some 
individuals, the mode of feedback may not have an e ffe c t on performance. The 
modality o f choice would seemingly be the one with which the c lien t is the most 
successful.
The issue o f electrode placement in biofeedback studies is also controvers­
ia l .  Some researchers have chosen masseter placement (Lanyon et a l ,  1976;
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Lanyon, 1977; Manschreck, 1980), while others have used electrode placement at 
the level o f the larynx (Hanna et a l . ,  1975; S t. Louis et a l . ,  1982). Another
group has chosen the corner o f the mouth and la te ra l to the nasal alae (Craig
and Cleary, 1982).
Stromer (1979) addresses the issue of electrode placement. "There is no 
reason to assume that there is a single most e ffec tive  s ite  for electrode
placement in biofeedback s tu ttering  therapy. . . " He goes on to comment on
the "intersubject locus v a r ia b ility "  o f tension sites in stutterers and suggests 
that " i f  there is any commonality among s tu tte rers , i t  is that most exh ib it 
airway disruptions ranging in locus from the laryngeal g lo ttis  up to the lips"
(pg. 383). At least one researcher (G uitar, 1975) has adapted th is a ttitu de  
of individualized placement re la tiv e  to the greatest EMG recording.
Whatever mode of feedback is used or electrode placement is chosen, a ll  
documented studies share the following commonalities: a l l  report biofeedback as 
the only fluency procedure used. Some document relaxation train ing as a f a c u l ­
ta tiv e  procedure (Craig and Cleary, 1982; Manschreck et a l . ,  1980; Lanyon et a l . ,  
1976; Lanyon, 1977) and a ll  studies report the a b il i ty  to obtain fluency within  
a c lin ic a l setting . Some have successfully included false feedback (Hanna et a l . ,  
1975) or non-feedback conditions (Lanyon e t a l . ,  1976; Craig and Cleary, 1982) 
as a means o f a ttr ib u tin g  fluency effects d ire c tly  to biofeedback intervention. 
These researchers have also noted th a t, with practice, some effects o f general­
ization to the false or non-feedback condition are evident.
In addition, several investigations u t il iz in g  biofeedback as the sole fluency 
technique have reported follow-up data (Manschreck et a l . ,  1980; Legewie et a l . ,  
1975; G uitar, 1975; Craig and Cleary, 1982). All studies, with the exception
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of Legewie e t a l . (1975), report fluency maintenance to some degree in the post­
treatment environment. None of the studies report specific data p o s t-c lin ic a lly  
Guitar (1975) reports that a tape recording sent by the subject nine months 
post-treatment revealed that "he was speaking a t normal rates, without s tu tte r­
ing, in conversation and in telephone calls" (pg. 683). Manschreck et a l .
(1980) reported "s ign ificant improvements in fluency" at 3 to 6 months follow-up 
for eight adult subjects.
Craig and Cleary (1982) included a one-month maintenance phase a fte r  EMG 
feedback tra in ing  was established with three adolescent males. Maintenance 
techniques included:
1. Five minute d a ily  practice o f s k ills  taught in treatment.
2. Daily record o f the "occurrence and context o f any serious stu tter"
(pg. 245) which was shared with the c lin ic ia n  on a weekly basis.
3. A reinforcement system, developed by the c lie n t and his fam ily,
for a day free o f "serious dysfluency."
The authors report a 66% decrease in percent o f syllables stuttered (%SS) 
in conversational speech during the maintenance phase and indicate follow-up 
measures taped by the subjects' family in the home revealed a "s tab iliza tion"  
of the %SS reductions.
In summary, results o f biofeedback therapeutic stuttering programs have 
a ll demonstrated the reduction o f stu ttering  within a c lin ic a l se ttin g , regard­
less o f the s ite  of electrode placement or feedback modality u t iliz e d . Results 
of the studies reporting maintenance data must be interpreted with caution due 
to the ambiguous nature o f the data reported.
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Some researchers have ascribed basic importance to voluntary tension re­
duction in therapeutic endeavors for stu ttering  (Azrin and Nunn, 1974; Blood­
s te in , 1969; W illiams, 1957; Ladocueu et a l . ,  1981). However, the role that 
relaxation tra in ing  plays in stu ttering  therapy and the maintenance fluency 
has not been systematically researched nor has a comparison o f EMG and relaxa­
tion tra in ing been made in stu ttering  treatment. S ilver and Blanchard (1978) 
have examined the issue of biofeedback vs. relaxation tra in ing fo r psychophysio- 
logical disorders such as asthma, migraine headaches, primary dysmenorrhea and 
temporal jo in t pain. Based on th is  review, they conclude: " . . .  There is no 
consistent advantage for one form o f treatment over the other" (pg. 217).
STUDY DESIGN
The study designed by Hasbrouck and Lowry-Romero is presumably the only 
one of its  kind that compares biofeedback plus relaxation tra in ing  to relaxation  
tra in ing  without the use o f biofeedback in the maintenance of fluency. Their 
study investigates the use o f biofeedback as a fa c ili ta t in g  technique to main­
taining fluency. The study attempts to answer the question, "Is the machine 
necessary?" A schematic o f Hasbrouck and Lowry-Romero*s treatment program and 
study is diagrammed in Figure 1 (pg. 14). The two groups follow identical 
treatment plans with the only difference being the inclusion of biofeedback 
tra in ing during the establishment phase for the f i r s t  group.
Program Description
Hasbrouck and Lowry-Romero*s intensive stu ttering  therapy program involves 
four to fiv e  adults a t a time. They are in therapy seven hours per day, four
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days a week fo r up to fiv e  weeks. The program u tiliz e s  a irflow  and progressive 
tension/relaxation procedures to establish fluency. The biofeedback and non­
biofeedback groups are treated id e n tic a lly  within the in i t ia l  portion o f the 
establishment phase.
The second portion o f the establishment phase consists o f practicing re lax­
ation in quiet and while speaking. In addition to maintaining relaxation during 
the establishment phase, a ll  c lien ts  are required to u t il iz e  a irflow  and main­
tain  fluency while speaking. The transfer phase consists of u t il iz in g  airflow  
and relaxation tra in ing  while discussing topics d ire c tly  related to the ind iv id ­
ual 's stu ttering  behavior.
The non-biofeedback group receives relaxation tra in ing  described on pages 
20-22 as the sole technique for learning relaxation procedures. The biofeedback 
group follows th is schedule o f relaxation tra in ing  as w ell; however, the use 
of biofeedback is included to fa c i l i ta te  the relaxation tra in in g . The mainten­
ance program is considered passive and consists of the collection of follow-up 
data.
The following sections describe in detail the manner in which data was 
collected and measured. The establishment, transfer and maintenance components 
of Hasbrouck and Lowry-Romero's program are also explicated.
Subjects
All subjects were adults employed by the United States m ilita ry  system.
Ten male subjects participated in the biofeedback group. Currently, seven males 
and one female have participated in the non-biofeedback group. By mid-May 1984, 
a to ta l o f a t least ten subjects w ill have been included. For the purposes o f 
th is paper, results w ill be analyzed fo r eight biofeedback and eight non-biofeed­
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back subjects. Follow-up results are available and w ill be analyzed comparative­
ly  fo r seven biofeedback and six non-biofeedback subjects.
Two biofeedback subjects, D.F. and F. D ., have been iden tified  as "out- 
lyers" (>3 SD from the Mean) and were removed from comparative analysis. Both 
these individuals demonstrated high percentages o f stuttered words during pre­
test and follow-up measures (see Appendices V and V I) .  Their unique cases w ill 
be addressed in the "Results" section o f th is paper.
Measurements
Pre- and post-treatment th irty-m inute recordings were collected and analyzed 
by Jon Hasbrouck. Pretesting was conducted within one week of therapy in it ia t io n  
and post-testing occurred the day following therapy completion. All recordings 
were analyzed for frequency o f s tu tte rin g , dysfluency and speech rate (words 
per minute—WPM). Hasbrouck (1983b) defines "stuttering" as sound repetitio ns , 
sound prolongations and s ile n t blocks. He considers "dysfluencies" to be word 
repetitions, phrase repetitions and sound in te rjec tio n s . These defin itions were 
used in p re-, post- and follow-up analysis.
In addition to pre- and post-testing, a to ta l o f four follow-up contacts 
w ill be made. The m ilita ry  population involved in this study tends to be mobile, 
making consistent follow-up contacts o f equal time intervals impossible to accom­
plish . Thus, one contact is made during the f i r s t  six months post-treatment, 
the next before twelve, eighteen and twenty-four months have passed, respectively,
These contacts are made by Hasbrouck and are ty p ic a lly  conducted over the 
telephone. Follow-up contacts consist o f fifteen-m inute conversations wherein 
the speech rate and dysfluency/stuttering frequency is tabulated on lin e . Occas­
io n a lly , c lien ts  liv e  near the c lin ic  and thus a personal fifteen-m inute conver-
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satlon with Hasbrouck is taped and analyzed a t a la te r  date. Follow-up contacts 
are considered assessment periods and no therapeutic counseling o f any kind 
occurs. Inter-observer r e l ia b i l i t y  was previously established fo r the occur­
rence of stu ttering  during one-minute samples of pretest recordings. A Pearson 
Product Moment Correlation revealed a co effic ien t o f r= .96.
For the purposes of th is  paper, only the f i r s t  follow-up contact w ill be 
analyzed and compared as the non-biofeedback group has been in post-treatment 
for only five  months a t the time o f th is w ritin g . In addition, only the percent­
age of stuttered words (%SW) w ill be analyzed for p re-, post- and follow-up 
measures o f th is  preliminary study.
For the interested reader, word rate (WPM) and percent dysfluent words for 
a ll subjects are availab le in Appendix V. All follow-up data collected thus fa r  
(including biofeedback 6-12 months post-treatment) are provided in Appendix V I.
In addition, pre- and post-EMG readings a t the level o f the larnyx and forehead 
were collected during three conditions: spontaneous speech, reading and quiet. 
Consideration of th is data is beyond the scope of th is paper; however, they are 
provided in Appendix V II fo r those interested.
ESTABLISHMENT PHASE
A irfl ow
Airflow is a procedure whereby a small amount o f a ir  is released through 
the vocal folds ju s t p rior to the onset o f phonation. Other researchers have 
reported the use o f s im ilar procedures (Azrin and Nunn, 1974; Ladouceur et a l . ,  
1981).
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Azrin and Nunn (1974) describe starting  speech immediately a fte r  inhaling  
as an "incompatible a c tiv ity "  with s tu tte rin g , as the vocal musculature is in 
a relaxed state following slow inhalation. Unlike Schwartz' (1976) a irflow  
procedure which involves sy llab le  prolongation following a irflo w , the procedure 
about to be described does not a lte r  the sound or sy llab le  production following 
a ir f l  ow.
A four-stage hierarchical procedure is used to tra in  a irflow  (Appendix I ) .
Exit c r ite r ia  for each stage is 100% use of a irflow  and no occurrence of s tu t­
tering . The four stages are as follows:
Stage 1: Use of A irflow on Printed Vowels
Clients release a small amount o f a ir  prior to the onset of
phonation while reading from a l i s t  o f printed vowels. Inspiration
proceeds each vowel production. Airflow is continuous from the onset 
of flow through vowel production. Clients must pass two 5-minute 
rating sessions before passing on to Stage 2. I f  c lien ts fa i l  to 
use a irflow  or s tu tte r , they are required to repeat that rating  
session. I f  they fa i l  within th is stage a second time, they begin 
the progression of ratings within Stage 1 again. Upon fa ilu re  o f a 
rating session, the correct procedure is explained and demonstrated 
by the c lin ic ia n . The c lie n t practices the correct method with the 
c lin ic ian  and demonstrates the appropriate behavior before leaving 
the rating session. Orientation to Stage 2 is provided following 
successful completion o f the second 5-minute rating session in Stage
1. Orientation involves c lin ic ia n  explanation and c lie n t practice 
of the next stage.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
19
Stage 2: Use o f A irflow  on Printed Monosyllabic Words
This stage is identical to Stage 1; however, a l i s t  of single 
sy llab le  words which include a ll  permissible English phonemes in the 
in i t ia l  position is u t il iz e d . Rules for fa ilu re  and orientation to 
the next stage are applied in the same manner as in Stage 1.
Stage 3: The Use o f A irflow  While Speaking Spontaneously in Short
Phrases
Clients use one-, two-, three- or four-word phrases while speak­
ing spontaneously. They inspire previous to in it ia t io n  of each phrase, 
release a small amount o f a ir  through the vocal folds prior to phona­
tion and maintain a irflow  across the phrase u n it. Clients must pass 
ten 5-minute rating sessions before proceeding to Stage 4. I f  c lients  
fa i l  to use a irflo w  or s tu tte r , they are required to repeat that rating  
session. I f  subsequent rating sessions are fa iled  w ithin Stage 3, the 
c lie n t must begin the progression of ratings within th is stage over 
again.
Stage 4:
This stage is identical to Stage 3; however, c lients use normal 
phrasing while speaking spontaneously. Rules for fa ilu re  are applied 
in the same manner as in Stage 3.
Once c lien ts have entered Stage 3, they are to use 1-4 word phrases with 
a irflow  at a ll  times. When they have begun Stage 4, they are required to use 
a irflow  following inspiration or a pause a t a ll times. Failure to u t i l iz e  a i r ­
flow results in a fa iled  rating  session and w ill be consequated as such by the
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rules outlined In Stage 3. Hasbrouck (1983) reports that by using the a irflow  
procedure as described, "The average c lie n t Is fluent w ithin six rating sessions 
and completes Stage 4 w ithin 24 to 30 rating sessions" (pg. 160).
TENSION REDUCTION AND CONTROL PROCEDURES
The relaxation procedure u tiliz e d  In th is program (Appendix I I )  was devel­
oped by Lowry-Romero (Hasbrouck and Lowry-Romero, 1983) and Is taught concurrent­
ly  with the a irflo w  tra in in g . The following summarizes the stages of relaxation  
training which Is taught In five  1-hour sessions. Both biofeedback and non- 
blofeedback subjects are educated u t il iz in g  the following procedures.
1. Progressive Tension/Relaxation Procedure
Clients are taught to systematically tense and relax a ll major 
muscle groups o f the upper body by assigning numbers 1 through 5 to 
d iffe ren t levels of tension. The steps o f tension are as follows:
(1) relaxed awareness
(2) s ligh t tension
(3) minimal tension
(4) moderate tension
(5) maximum tension
(Please see Appendix I I  for a more detailed description)
Steps are produced with subjectively equal degrees of tension 
between each number. U ltim ate ly, the c lie n t learns to recognize and 
produce d iffe rin g  degrees o f tension In the muscles o f the face and 
upper body and corresponds them with a number system. In addition.
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he/she learns to completely relax each muscle group (level 1) a t the 
end o f each one to five  tension level sequence. The ultimate goal 
within th is stage is fo r the c lie n t to learn recognition and production 
of varying degrees of tension and immediate relaxation o f the upper 
body and fac ia l muscles.
2. Random Tension/Relaxation Procedure
Clients are taught to randomly produce numbered levels o f tension 
followed by immediate deep relaxation (level 1 ).
3. Id en tifica tio n  of Tension
Clients are taught to id e n tify  levels of tension in th e ir  
shoulders, larynx and jaw while they are quiet, during fluent speech 
production and while s tu tterin g . U ltim ately, they are to id en tify  
sites of tension that are problematic fo r fluent speech production 
and assign numerical levels o f tension.
4. Controlling Tension
Clients are taught to vary tension levels o f problematic areas.
They are required to produce a tension level which has been previously 
id en tified  (Stage 3) as being d if f ic u lt  for speech production. This 
level is immediately followed by a reduction o f tension to a level 2 
while producing speech sounds.
5. Controlling Tension in a Small Group
The same as level 4, but while conversing in small groups com­
prised o f fellow c lien ts  in the intensive stu ttering  group.
The biofeedback and non-biofeedback groups are treated id e n tica lly  thus fa r  
in the treatment program. All c lien ts  are instructed in the method of "airflow"
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u til iz in g  a systematic hierarchy of speech complexity. Five minute rating  
sessions are provided on a rotating basis. Clients are also taught to id e n tify  
and reduce tension u t il iz in g  the Lowry-Romero Relaxation Technique. One hour 
of relaxation instruction is provided daily  for five  consecutive days.
During the in i t ia l  establishment phase, c lien ts are provided with approxi­
mately eight hours o f c lin ic ia n  contact, i . e . ,  three hours o f a irflow  tra in ing  
and five  hours of relaxation tra in in g . Most c lients complete this part o f the 
program within the in i t ia l  two weeks of therapy.
In addition to receiving relaxation tra in in g , one group was trained to 
u t il iz e  biofeedback as an adjunctive tra in ing technique during the next phase 
of the program. The following section describes the procedures u tiliz e d  by 
the biofeedback and non-biofeedback groups during the next portion o f the 
Establishment Phase.
Biofeedback Procedures (Quiet)
Biofeedback tra in ing (u til iz in g  an Autogenic 1500 C electromyograph and 
Autogenic 5100 Analyzer, Autogenic Systems, In c ., Berkeley, CA) is introduced 
following a irflow  and tension/relaxation tra in ing . Tension is monitored electro- 
myographically by electrodes attached to the neck, external to the larynx.
Clients are provided with both audio and visual feedback and tension levels  
are averaged and presented every 15 seconds. A tension level of 2 microvolts^ 
or less obtained in 80% of the 15-second-averaged readouts is required for three 
consecutive 20-minute rating  sessions. Clients are provided with individual
Hasbrouck and Lowry-Romero have discovered through c lin ic a l experience that a 
tension level o f approximately 2 microvolts is necessary fo r a rticu la to ry  
movement to occur.
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biofeedback units (Autogenic Systems In c ., HT-1) to fa c i l i ta te  practice between 
rating sessions. Practice times are provided fo r both quiet and speech bio­
feedback conditions.
Biofeedback Procedures (Speech)
Biofeedback tra in ing  during speech production is in it ia te d  following bio-
2
feedback tra in ing  in qu iet. A tension level of 2-7 microvolts during conver­
sation is required fo r three consecutive twenty-minute t r ia ls .  Readouts from 
the la s t three sessions are averaged and a "talking tension level" is computed. 
This individual talk ing tension level is subsequently used as part o f the 
c r ite r ia  for the Discriminative Stimulus Control Procedure.
Non-Biofeedback Procedures (Quiet)
The u t iliz a t io n  o f relaxation tra in ing  while quiet is in it ia te d  following 
a irflow  and tension/relaxation tra in in g . Tension is monitored visually  by the 
attending c lin ic ia n  fo r three consecutive 20-minute rating sessions. During 
the sessions, the c lin ic ia n  provides suggestions for modifying body position 
to reduce tension. There is no c r ite r ia  fo r fa ilu re  during these sessions as 
no objective data (EMG readings or speech) are ava ilab le . The number o f rating  
sessions (3) for th is portion of the transfer phase was derived from the mean 
number o f ratings the biofeedback group required to meet the previously- 
discussed c r ite r ia  for biofeedback in qu iet.
Non-Biofeedback Procedures (Speech)
U tiliz in g  relaxation tra in ing  during spontaneous speech production is
p
Seven microvolts is an a r b it ra r i ly  defined upper l im it .
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in it ia te d  upon completion of the relaxation in quiet condition described above 
Tension is monitored v isua lly  and au d ito rily  by the attending c lin ic ian  for 
three consecutive twenty-minute rating sessions. In the event that a c lie n t  
stutters or fa i ls  to use a irflo w , he/she returns to the f i f t h  rating session 
of A irflow , Stage 4. Upon successful completion o f th is repeated stage 
(follow ing the rules designated in A irflow , Stage 4 ), the c lie n t once again 
begins the non-biofeedback procedures fo r speech described e a r lie r  in th is  
section.
TRANSFER PHASE
Discriminative Stimulus Control Procedure
When designing th e ir  intensive therapy program, Hasbrouck and Lowry-Romero 
o rig in a lly  included the use o f taped outside assignments. They have since 
abandoned th is type of transfer approach since Hasbrouck (1983a) reports: "The 
procedures were costly in time; the va rie ty , frequency, and quantity o f stimulus 
exposures were minimal; s ign ifican t real experiences were d if f ic u lt  to create; 
attending clin ic ians were stim uli fo r fluency; and, i f  l e f t  alone, many clients  
altered th e ir  recordings to meet c r ite r ia  for fluency" (pg. 158).
The program currently u tiliz e s  a "discrim inative stimulus control procedure." 
The procedure involves addressing various s ituations, while in the c lin ic a l en­
vironment, which are known to cause or maintain stu ttering  (Appendix I I I ) .
Clients are given l is ts  o f the following ten categories:
1. Outside situations and places
2. Placing a ca ll on the telephone
3. Receiving a ca ll on the telephone
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
25
4. Public speaking
5. People
5. Stuttering expectation
7. Physical and emotional status
8. S e lf-s tim u li fo r stu ttering
9. Listener reactions
10. Avoidance and escape devices 
Each category includes a number o f d iffe ren t stimuli ranging from 17-52 
items and combining fo r a to ta l o f 269 s tim u li. Clients arrange the ten cate­
gories h ierarch ica lly  and subsequently rank the stimuli within each category fo r 
those situations which have the lowest stimulus value to those which have the 
highest. Clients rank only those stim uli which apply to them or have affected  
them in the past. For instance, w ithin the general category of "People" there 
are 27 s tim u li. A c lie n t may indicate th a t, of those 27 s tim u li, 20 o f the 
items have affected h is/her speech at some time. The c lie n t ranks those 20 items 
h ierarch ica lly ; e .g .,  i f  "strangers" have the lowest stimulus value (are the 
least d if f ic u l t  to ta lk  with) and "Mother" has the highest stimulus value (the  
most d if f ic u l t )  for this c lie n t , then "strangers" would be ranked as a number 
20 within th is category and "Mother" as number 1. When appropriate, c lients  
include additional personal stim uli and rank them accordingly. U ltim ately, a 
"personal hierachy," depicting individual stim uli for s tu tterin g , is developed 
by each c lie n t.
The following are examples o f the various stim uli dealt with:
Self-S tim uli fo r Stuttering
1. Pause in response to a question so that someone else w ill
answer i t  for you.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
26
2. S tu tte r to gain sympathy or to make people feel sorry for 
you.
3. Stuttering leads to s tu tterin g .
Avoidance and Escape Devices
1. Avoiding meeting new people
2. Using a word or phrase in te rjec tio n  to s ta rt a d if f ic u lt  word.
3. Talking s o ftly  to avoid s tu tterin g .
Receiving a Call on the Telephone
1. Receiving a ca ll from a friend .
2. Receiving a ca ll from your bank.
3. Talking too fast when receiving a c a l l .
Beginning with the item o f lowest stimulus value, c lien ts are required to 
discuss how each stimulus affects th e ir  stu ttering  fo r a t least one minute. 
Clients involved in the non-biofeedback group are required to use a irflow  and 
to speak without s tu tterin g . The biofeedback group adheres to these c r ite r ia  as 
well as maintaining tension levels below the previously established personalized 
"talking tension le v e l."  Failure to meet c r ite r ia  results in an immediate time­
out from speaking for both groups. Those c lien ts receiving biofeedback are re­
quired to s i t  quietly  u n til they achieve a 15-second readout with an average o f 
2 microvolts. Those c lien ts  who do not recieve biofeedback are required to s it  
quietly (timed-out) for 15 seconds (based on the mean time-out calculated for 
the biofeedback group).
Discussion of the stimulus continues, following fu lfillm e n t o f the time-out 
c r ite r io n . I f  a c lie n t demonstrates fa ilu re  on a particu lar stimulus twice, 
Hasbrouck (1983a) recommends dealing with the stimulus by "structuring questions 
about the stimulus in such a way that the c lie n t is moved away, in time and/or
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space, from the orig inal stimulus item" (pg. 161). Methods for structuring  
questions in th is manner are provided in Appendix IV.
The theory behind the discrim inative stimulus control procedure assumes 
that i f  a c lie n t enters a s ituation which was formerly a stimulus fo r s tu tte rin g , 
in a relaxed manner, u t il iz in g  a irflo w  and fluent speech, the situation w ill be­
come a stimulus for fluency. I t  is further assumed that when sim ilar situations  
are encountered in the real world, they too w ill be handled flu e n tly , a finding  
which c lien ts have reported to Hasbrouck (1983a).
SUMMARY OF TREATMENT PROGRAM/STUDY
Fluency is established w ithin the c lin ic a l environment through a systematic 
series o f criterion-referenced levels u t il iz in g  a irflow  and relaxation tra in in g . 
Transfer a c tiv it ie s  are also conducted within the c lin ic  u t iliz in g  a "discrim­
inative stimulus control procedure" wherein c lients create personal hierarchies 
of speaking situations and discuss them while in the c lin ic a l environment. The 
maintenance program is considered passive and consists o f follow-up assessments 
approximately every six months for two years.
lo addition to presenting the intensive stuttering treatment program used
at Fitzsimons Army Medical Center, the preceding section of this paper has 
described a portion o f a larger study currently being undertaken at th is fa c i l i ty ,  
This preliminary study examines the ro le of biofeedback tra in ing as a fa c i l i ta to r  
to fluency maintenance. The following section presents comparative results 
that assist in defining the ro le o f biofeedback tra in ing  in the maintenance of
fluency during the f i r s t  six months post-treatment.
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RESULTS
The percentage of stuttered words (%SW) obtained during pre-, post- and 
follow-up measures are illu s tra te d  in Table 1. As was previously discussed in 
the "Subjects" section, biofeedback subjects D. F. and F. D. were excluded 
from group analysis and w ill be dealt with separately w ithin th is section. For 
the purposes o f th is preliminary study, only the %SW during pre-, post- and 
follow-up (w ithin the f i r s t  six months post-treatment) periods are analyzed. 
Available data depicting number o f words stu ttered , number o f words dysfluent, 
percentage o f words dysfluent, number o f words spoken and WPM are presented in 
Appendix V. Pre- and post-EMG recordings fo r the larynx and forehead are pre­
sented in Appendix VI for the interested reader.
The mean %SWs during pretest conditions was 3.34 (SD 2.96) for the biofeed­
back group and 3.78 (SD 2.96) fo r the non-biofeedback group. Post-test measures 
revealed a mean o f .12% (SD .11) stuttered words for individuals receiving bio­
feedback tra in ing  and .09% (SD .04) for non-biofeedback subjects. Measures of 
follow-up performance indicated a mean of .32% (SO .26) stuttered words for the 
biofeedback group while the non-biofeedback group demonstrated a mean of .12%
(SD .06).
To tes t fo r s ig n ifican t differences between groups, independent t-te s ts  
comparing the percentage o f stuttered words obtained during pre-, post- and 
follow-up measures were conducted. Due to the use o f m ultiple t - te s ts , an 
alpha level o f .01 was required fo r significance. The t-va lue for the pre-test 
( t  = .47; dF = 14; p> .01) indicated that the biofeedback and non-biofeedback 
subjects did not d if fe r  s ig n ific a n tly  before treatment in reference to %SW. 
Differences between post-test results were s im ila rly  nonsignificant ( t  = .45;
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Subject Pre-
Percent Stuttered 
Post-
Words
Followup
N.H. 4.75 0.04 0.81
K.R. 0.67 0.00 0.19
E.J. 4.11 0.26 0.48
A.B. 6.34 0.00 0.24
D.M. 2.59 0.10 0.04
J.M. 1.72 0.31 0.36
G.S. 4.09 0.06 0.12
O.P. 2.49 0.15 — -
X 3.34 0.12 0.32
SO 1.82 0.11 0.26
S.C. 1.69 0.08 0.15
F.T. 1.63 0.19 0.16
S.S. 3.64 0.09
M.Q. 1.59 0.11 0.00
E.M. 4.96 0.07 0.12
G.C. 3.28 0.10 0.11
D.C. 10.51 0.09
D.B. 2.98 0.03 0.20
X 3.78 0.09 0.12
SD 2.96 0.04 0.06
0.47 0.45 0.51
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no t-te s ts  were found to be s ig n ifican t at the .01 
level o f confidence.
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dF = 14; p .01) as were t-values re flecting  differences between groups at 
follow-up ( t  = .51; dF = aa; p > .0 1 ) .
These results indicate that the biofeedback and non-biofeedback groups 
were not s ig n ific a n tly  d iffe ren t p rior to treatment in regard to %SW. In addi­
tio n , treatment was equally e ffec tive  for both groups as reflected by sim ilar 
post-test scores. Both non-biofeedback and biofeedback subjects demonstrated a 
relapse re la tiv e  to post-treatment measures during the f i r s t  six-months post­
treatment. Thus, no s ig n ifican t differences were found between the biofeedback 
and non-biofeedback groups during p re-, post- or follow-up conditions as measured 
by percentage o f words stuttered.
A correlated t - te s t  was computed to discover the significance of difference  
between post-test and follow-up measures for each group; i . e . ,  how much had 
each group changed from post-test to follow-up and how sign ifican t were the 
changes.
Results yielded s ig n ifica n t correlated t - te s t  values fo r both the biofeed­
back group (post-test X = .12%, SD = .11; follow-up X" = .32%, SD = .26; t  = 2.00; 
dF = 6; p < .0 5 ) and the non-biofeedback group (post-test J  = .09%, SD = .04; 
follow-up X = .12T, SD = .06; t  = 2.19; dF = 5; p < .0 5 ) . These results indicate  
both groups experienced a s ta t is t ic a lly  s ign ifican t increase in %SW during the 
f i r s t  six months post-treatment relevant to post-test performance.
Outlyers
Subjects D. F. and F. D. were not included in the comparative analysis due 
to the high frequency o f stuttered words exhibited by each. Table 2 illu s tra te s  
the subjects' comparably high percentage of stuttered words during pre-testing .
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th e ir successful post-treatment scores and th e ir  eventual relapse, apparent in 
follow-up measures.
Table 2. Percentage o f stuttered words during pre-, post- 
and follow-up measures fo r outlying subjects.
Month of Precent Stuttered Words
Subject Follow-up_________ Pre-______ Post- Follow-up
D, F. 12 23.59 .33 7.47
F. D. 2 21.96 .10 8.58
These findings are i l lu s tra t iv e  o f the resistance o f more severe stutterers  
to maintenance o f fluent speech patterns in the post-treatment environment. 
Perkins (1981) speaks o f maintenance as a “problem o f cost/effectiveness": i . e . ,  
. . the cost o f maintaining fluency against the e ffec tive  benefits of sound­
ing normal" (pg. 168). He suggests that those individuals who s tu tte r severely 
must pay a higher price, i . e . ,  must monitor th e ir speech constantly and thus are 
more lik e ly  to relapse. The follow-up data collected so fa r (Appendix V I) fa ils  
to reveal a subject in e ith er group who demonstrated a relapse such as the ones 
presented by D. F. and F. D. Assuming the v a lid ity  o f th is hypothesis, the 
monitoring was a price too high fo r e ither o f these individuals to pay for 
fluent speech.
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DISCUSSION
The hypothesis that the use of biofeedback tra in ing  during stu ttering  
treatment would improve the subjects' a b i l i ty  to maintain fluency in the post­
treatment environment was tested. This hypothesis was not supported. No s ig n if­
icant differences were demonstrated between groups receiving relaxation train ing  
fa c ilita te d  by biofeedback tra in ing  and relaxation train ing alone.
These results must be interpreted with caution as the number of subjects 
was small (follow-up data was analyzed fo r 7 biofeedback and 6 non-biofeedback 
subjects) and the amount o f time elapsed since treatment was lim ited (follow-up  
data for both groups was availab le for the f i r s t  six months post-treatment o n ly ). 
More research is necessary to discern the p o ss ib ilities  o f s ign ifican t d if fe r ­
ences occurring with larger sample sizes and/or longer time intervals post­
treatment.
The preliminary results suggest that biofeedback does not make a difference  
in subjects' a b i l i ty  to maintain fluent speech within six months post-treatment.
I t  is possible that over time the effects o f biofeedback train ing may be realized  
and those subjects exposed to th is form of tra in ing  w ill demonstrate s ig n ifican t 
differences in th e ir  a b i l i ty  to maintain fluent speech twelve or twenty-four 
months post-therapy. Hasbrouck w ill be following these subjects fo r two years.
Collection of long-term follow-up data w ill not only assist in answering 
questions concerning the long-term effects o f biofeedback train ing but w ill also 
contribute to th is f ie ld 's  knowledge concerning the time intervals o f data co l­
lection . Several researchers have suggested performance at six months post­
treatment is predictive o f a c lie n t's  ultim ate speech behavior (Boberg, 1979; 
Perkins, 1974). However, Ingham (1981) asserts follow-up data should be collected
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over a two-year period. More research is necessary concerning the length of 
time newly-learned speech patterns fluctuate before becoming stable; i . e . ,  how 
long must we follow our fluency clients? Hasbrouck and Lowry-Romero's study 
may assist in answering th is  important question.
The p o s s ib ility  that neither relaxation nor biofeedback-facilitated re lax­
ation tra in ing  affects one's a b i l i ty  to maintain fluency also exists . I t  seems 
that the next logical d irection of inquiry is to administer the same treatment
program without a relaxation component. This may help to c la r ify  the role that
relaxation plays in stu ttering  treatment and fluency maintenance.
The s lig h t relapse demonstrated by both groups from post-treatment to follow- 
up measures is consistent with other research. A fter an extensive review of 
the l ite ra tu re , Boberg, Howie and Woods (1979) conclude: " . . .  relapse or re­
gression following treatment for stu ttering  is a common experience and [that] 
this regression is l ik e ly  to occur w ithin the f i r s t  six months" (pg. 104).
That relapse is such a common occurrence may be attributed  to several
factors, a ll o f which re la te  to the reluctance o f c lien ts to consciously control 
and practice newly-learned speech s k i l ls .  The euphoria o f fluency following 
intensive treatment may cause c lien ts  to assume there is no need for practice.
In addition, practice may actua lly  be viewed as punishing since i t  requires 
careful monitoring, which may resu lt in a loss of spontaneity. Thus, in real 
l i f e  s ituations, "lucky fluency" (Perkins, 1981) may be chosen over speech 
which is not spontaneous. Practice may also be viewed as unnecessary since the 
consequences of not practicing are delayed; i . e . ,  i t  is unlikely that missing 
one day of speech practice would a ffe c t an ind ividual's  long-term speech pattern. 
Perkins‘ previously discussed cost/effectiveness theory may also re la te  to cases 
of less severe relapse.
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Boberg et a l .  (1979) suggest that the reluctance o f c lients to practice 
newly-learned speech s k ills  u ltim ately results in "m icro-stutters." They 
assert that a fte r  ex iting  a treatment program clien ts  w ill most lik e ly  respond 
to environmental cues with tension so mild that i t  goes unnoticed by the lis te n ­
er and even by the speaker. Boberg and his colleagues hypothesize that these 
m icro-stutters are reinforced, since they assist in avoiding further speech 
breakdown. With time, the m icro-stutters w ill become worse and occur more 
often, eventually becoming overt s tu ttering .
Boberg et a l .  (1979) share several research-worthy ideas for possibly re­
solving the problem o f relapse. They suggest that c lients should be trained  
within the therapy program to recognize the micro-stutters and deal with them 
appropriately. They also suggest that an achievement level of 100% fluency upon 
exiting a therapy program may be unwise. They assert that a c lie n t taught to 
deal e ffe c tiv e ly  with residual stu ttering  while in the c lin ic  may be more success­
ful in managing the reappearance o f stu ttering  in the real world. These are 
interesting and important concepts to consider and should be pursued in future 
research.
Only a portion of the data collected by Hasbrouck has been used in this  
preliminary study. The data re fle c tin g  rate o f speaking and EMG tension levels 
may provide useful information for future inquiry into the relationship o f fluency 
to speech rate or tension leve ls .
Results o f th is preliminary study reveal c lien ts who were enrolled in 
Hasbrouck and Lowry-Romero' s intensive stu ttering  treatment program were able to 
effective ly  reduce th e ir  percent o f stuttered words and to maintain these changes 
(within reasonable lim its ) over time. Results were unable to document any
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s ig n ifican t benefits o f u t il iz in g  biofeedback tra in ing  for the maintenance of 
fluency w ithin six months post-treatment. I f  these preliminary findings are 
tru ly  ind icative of long-term performance, then clin ic ians need not invest in 
a biofeedback unit to administer a successful treatment program sim ilar to the 
one described in th is paper. These are important findings and present exciting  
p o s s ib ilities  to professionals involved in the treatment o f stu ttering .
SUMMARY
The d if f ic u lty  o f maintaining fluency in the post-treatment environment 
was discussed and ideas fo r improving post-treatment performance were shared.
An intensive stu ttering  treatment program developed by Hasbrouck and Lowry-Romero 
was presented. The primary purpose of th is paper was to report preliminary 
results concerning one o f the components of Hasbrouck and Lowry-Romero's pro­
gram, i . e . ,  relaxation tra in ing  fa c ilita te d  by biofeedback tra in in g . This paper 
presented preliminary findings that suggest the use o f biofeedback tra in ing does 
not make a s ig n ifican t difference in maintaining fluency.
FUTURE DIRECTIONS
The research involved in the paper has sparked a rea lization  of the need 
for further investigations into the area of fluency maintenance. Perhaps, f i r s t  
and foremost, the question o f the normalcy of a newly-learned fluent speech 
pattern must be addressed. That is ,  what is the quality  of speech and how does 
i t  compare to "normal" speakers? I f  i t  is id e n tifia b ly  d iffe re n t, what are the
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variables involved and what type o f lis teners (naive or trained) attend to the 
differences?
Another area in need of research involves quality  and quantity o f speech 
samples. How long and in what situations must a sample be collected for i t  to 
be tru ly  re fle c tiv e  of a c lie n t's  speech in the post-treatment environment?
F in a lly , more research is needed to determine the effects of an active  
versus passive versus no transfer therapy program. The ro le that these d if fe r ­
ent programs play in maintaining fluency has yet to be c learly  defined and is 
an important area to be considered when developing an effective  stuttering  
treatment program.
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APPENDIX I.A  
VOWEL Lisyi
ah ow ah o i ah ih
00 01 eh oq o i ow
01 Î â T 00 o i
eh 5 ë uh 5 uh
uh ih ah 00 oq ah
1 ë o i uh Î T
ow eh â Û eh i
ih uh ow 5 i ow
i ah ê ih Û ë
i 01 Î eh 5 o i
Û Û eh ë ih eh
5 i uh i eh ih
ih i ih ah ë 00
ah eh 00 eh a 5
a 5 Û ih ah Û
eh ow 5 5 o i o i
01 1 Û Û ow ah
1 uh T 00 T 6
ow 00 eh Î uh ow
00 ih o i ow 00 â
Û oi ah o i ah Ü
5 ih 00 ah 5 ?
uh u a a a e
i ow ih ë Û 00
ah uh uh uh ë uh
i 1 ow Û 00 eh
Û oo ë ih eh ih
00 Ô 5 ë uh T
^Hasbrouck and Lowry-Romero (1983)
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APPENDIX I.B  
WORD TEST LIST^
are van ouch win
aid went ice then
each where a ll shot
egg you old sand
i f zip i t poke
oak what edge man
eyes zoo eat kick
our yip ape ja r
oink wash on wood
back vote when fast
day this yard ban
fa l l throw vest I'v e
get check th ird own
gem ship choose elm
heat tan tide aid
cake sew rock go
land rip knee Jack
make pan land her
net note how cool
pop mine g if t lamb
run 1 ick dog mine
s it can out knot
top hope at pain
show jaw inch rate
chip give ease soon
tin f ix arm te l l
think down zinc shout
there ball wine chest
^Hasbrouck and Lowry-Romero (1983)
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APPENDIX I .B — Continued
thaw rack might hop
the pound knob count
vote near pick le f t
win map wrap m itt
young long sat name
zest cat twin pine
feet high shoot right
dawn joy chase sand
bad guess three teeth
ounce fa ir these should
Ike doe voice chief
up bet wish thick
oaf hour yawn those
Is I'm zip vice
end down when would
eve own arch ye ll
aim i l l ace zone
a rt else eat wheeze
wheat east elk kind
zest Abe ink deep
yacht arch oh gone
weed bark on tool
vane dove i l l bring
them fa t hour put
cheer gown boy fine
thaw je t dig view
she hot fake stop
tack cap grab there
same limp judge rain
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
43
APPENDIX I.C
SCHEMATIC 
AIRFLOW ON 1. 2, OR 3 WORDS, 
IN SPONTANEOUS CONVERSATION̂
I ami /^stationedH ( at Fort Carson^ ( Colorado^ 
I  ami A  tank gunner\ f on an\ f 160 tank \
did my\ /b a s iT \ A a t)  f Fort Dix^ /^and\ /Inyl
a t \  /^ o r t  Kno^ C where thA  /armor school i s \
/The school ^w ereaTo U  /o f  work\ ( \  was \  
( re a lly  glad to \ f get to\ /m y\ Cduty station^
/where l \  /could re s t\ /once in a \  /w hiled
^Hasbrouck and Lowry-Romero (1983)
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APPENDIX I.D
SCHEMATIC 
AIRFLOW FOLLOWING INSPIRATION AND , 
PAUSING IN SPONTANEOUS CONVERSATION̂
latn  stationed at Fort Carson Col ora
/'T  am a tank gunner on an M60 tank7\
did my basic at Fort Dix and my A .I.T . at 
^ o rt Knox where the armor school
^The schools were a lo t of work.'^Tl was re a lly
glad to get to my duty stationA/^where I could
rest once in a whiled
Hasbrouck and Lowry-Romero (1983)
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APPENDIX I I  
LOWRY-ROMERO RELAXATION TECHNIQUE1
INTRODUCTION;
Following are relaxation techniques specific to body-area tensions which a ffe c t
speech and voice production.
GENERAL:
1. Lie on the flo o r or in bed, or s i t  in the center o f a couch, or s i t  in a 
comfortable chair with padded arms.
2. I f  s it t in g , stretch legs out and put head back. Use pillow  padding i f  body 
parts are uncomfortable (such as under/behand back, arms, or knees).
3. I f  a p articu lar area is d if f ic u l t  to re lax , repeat the exercise for that area.
4. Do not do these exercises in bed when you are ready to re t ire . You may never
complete the en tire  sequence before fa llin g  asleep.
5. Body positions during practice should allow you to be comfortable. You may
l ie  f l a t ,  put one knee up, put both knees up, etc .
5. Practice d a ily .
SPECIFIC:
2 .
PROGRESSIVE TENSION -  IMMEDIATE RELAXATION
1. HANDS AND ARMS : Demonstration areas
a. Bend arms, keeping elbows on chair or bed. L if t  forearms to about 45°.
b. Slowly clench f is ts  and count s ile n tly  to 5. Feel an increase in tension 
at each number and reach maximum tension at the count of 5.
c. Hold maximum tension and feel the tightness.
d. RELAX -  le t  arms drop. Feel the d ifference. Feel the to ta l relaxation.
Tension Levels:
1 -  awareness o f hands and arms
2 -  cup fingers
3 - touch finger tips to palms 
FOREHEAD:
4 -  finger pressure on palms
5 -  make a f is t  - maximum
tension
a. Slowly elevate eyebrows.
b. S ilen tly  count to 5. Feel an increase in tension at each number and reach
maximum tension a t the count o f 5.
c. Hold maximum tension and feel the tightness.
d. RELAX - le t  eyebrows drop. Feel the d ifference. Feel the to ta l relaxation
Tension Levels:
1 - awareness of forehead, stare ahead
2 - s lig h tly  l i f t  brows and look up
3 -  l i f t  brows more and widen eyes
4 - l i f t  eyebrows higher and
widen eyes more
5 - widen eyes as though scared
^Hasbrouck and ' -wry-Romero (1983)
©1981 Fr.-ïn ! r.--,. ...Romero
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APPENDIX I I — Continued
EYES:
a. E ither slowly squint eyes or slowly open wide or
b. S ile n tly  count to 5. Feel an Increase In tension 
maximum tension a t the count o f 5.
c . Hold maximum tension and feel the tightness.
d. RELAX -  e ith er stare ahead with eyes open or keep 
squinting. Feel the d ifference. Feel the to ta l
Tension Levels: (A lternatives)
slowly close eyes, 
a t each number and reach
eyes closed with 
relaxation.
no
1 -  awareness of eyes 1
2 -  s ta re , f ix  on target 2
3 -  s ta rt to squint 3
4 -  squint more 4
5 -  maximum squint 5
awareness of eyes 
stare , f ix  on target 
open s lig h tly  
open wider 
maximum wide eyes
1 -  awareness of eyes
2 - stare, f ix  on target
3 -  s ta rt to close eyes
4 - close completely
5 - close tig h tly
4. JAW:
a .
b.
d.
Slowly move teeth together.
S ile n tly  count to 5. Feel an Increase In tension at each number and reach 
maximum tension a t the count o f 5. Feel the tension you create by not 
allowing the teeth to touch or by tapping the teeth together to determine 
position In space and then s lig h tly  separating them.
Hold maximum tension and feel the tightness under and along sides of 
mandible.
RELAX -  le t  jaw drop and lip s  separate. Feel the difference. Feel the 
to ta l re laxation .
Tension Levels: (A lternatives)
1 -  
2 -
3 -
4 -
5 -
awareness o f jaw (lip s /te e th  separated 1
close teeth almost together or tap teeth 2
for position and then s lig h tly  separate 3
tighten jaw without allowing teeth to touch 4 
and without ju ttin g  jaw 5
tighten more allowing ju ttin g  I f  desired 
maximum tightness as though angry.
awareness of jaw 
touch teeth together 
sligh t clenching 
more clenching 
maximum clenching as 
though angry
LIPS:
a. Either slowly pucker lip s  or slowly form them Into a tigh t lin e .
b. Count s ile n tly  to 5. Feel an Increase in tension at each number and reach
maximum tension a t the count o f 5.
c. Hold maximum tension and feel the tightness.
d. RELAX -  le t  lip s  separate and jaw drop. Feel the difference. Feel the
total re laxation .
Tension Levels:
1 -  awareness o f lip s
2 -  put lips together
3 - squeeze lip s  together with
sligh t tension
4 -  more tension
5 -  maximum lip  tension
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APPENDIX I I — Continued
TONGUE:
a. Slowly push tongue t ip  against the back of the front teeth or the 
alveo lar ridge.
b. S ile n tly  count to 5. Feel an increase in tension at each number and 
reach maximum tension at the count o f 5.
c. Hold maximum tension and feel the tightness.
d. RELAX -  le t  tongue drop to bottom of mouth. Feel the d ifference. Feel 
the to ta l re laxation .
Tension Levels:
1 -  awareness o f tongue
2 - tongue forward to teeth or
up to alveo lar ridge
SHOULDERS :
3
4
5
slig h t pressure 
push harder 
maximum pushing
a. Slowly push shoulders forward.
b. S ile n tly  count to 5. Feel an increase in tension at each number and 
reach maximum tension a t the count o f 5.
c. Hold maximum tension and feel the tightness.
d. RELAX -  le t  shoulders "settle" back and down. Feel the d ifference. Feel 
the to ta l re laxation .
Tension Levels:
1 - awareness o f shoulders 4
2 - tense across shoulders in back, 5
no shoulder movement
3 - shoulders forward or up, very s ligh t
movement
shoulders forward or up more 
shoulders forward or up - 
maximum tension
8. BACK:
a. Take a deep breath and hold i t .  Slowly arch back away from floor or chair, 
keeping head on flo o r or back of chair.
b. S ile n tly  count to 5. Feel an increase in tension a t each number and reach
maximum tension at the count o f 5.
c. Hold maximum tension and feel the tightness.
d. RELAX -  blast the a ir  out o f your mouth and s e ttle  back on the floo r or
chair. Feel the d ifference. Feel the to ta l relaxation.
Tension Levels:
1 - awareness o f stomach, inhale
2 - hold breath, feel in stomach
3 -  tense stomach, s lig h tly  pull in
4 - more tension
5 - maximum tension, then
explode a ir
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APPENDIX I I — Continued
9. STOMACH:
a. Take a deep breath and hold i t .  Slowly tighten stomach as though someone
was going to h it  you. Feel the tension in stomach and chest.
b. S ile n tly  count to 5. Feel an increase in tension at each number and reach 
maximum tension a t the count o f 5.
c. Hold maximum tension and feel the tightness.
d. RELAX -  blast a ir  out of mouth and breathe in a normal rhythm. Feel the
difference. Feel the to ta l re laxation.
Tension Levels:
1 -  awareness o f stomach, inhale
2 -  hold breath, feel in stomach
3 -  tense stomach, s lig h tly  pull in
4 - more tension
5 - maximum tension, then
explode a ir
10. LARYNX:
a. Take a breath and hold i t .  Feel the tension slowly increase in your 
throat/stomach/chest.
b. S ile n tly  count to 5. Feel an increase in tension at each number and 
reach maximum tension a t the count o f 5.
c. Hold maximum tension and feel the tightness.
d. RELAX -  flow a ir  out. Breathe at a normal rate . Feel the a ir  flowing
in and out. Feel your open throat allowing that a ir  to move. Feel the
difference between the tig h t throat and the open throat. Feel the to ta l
relaxation .
Tension Levels:
1 -  awareness o f throat and voacl cord
area, breathe in
2 -  barely hold breath to close vocal
cords
3 -  tighten throat
4 -  tighten more
5 -  maximum tension (tig h t
throat) then le t  go and 
breathe normally (open 
throat)
NOTE:
Level 1 tension is preferred in a l l  areas during rest.
Tension levels necessary during speech and voicing are as follows: 
Jaw -  Level 2
Larynx -  Level 2 
Shoulders -  Level 1
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
49
APPENDIX I I I .A  
STUTTERING EXPECTATION^
1. Unable to predict stu ttering  and being surprised by its  occurrence.
2. Able to predict s tu tte rin g , but unable to do anything about i t .
3. Able to predict s tu tte rin g , and do something to prevent i t .
4. Able to predict sounds or words on which stuttering w ill occur.
_ 5. Able to predict bad stu ttering  days in advance.
_ 6. Able to feel or hear stu ttering  as i t  occurs.
7. Able to see the occurrence of your stu ttering  in the lis ten er's
response.
_ 8. Tend to s tu tte r  on f i r s t  words o f utterances.
_ 9. Tend to s tu tte r  on f i r s t  sounds of words. (L is t)__________________
10. Tend to s tu tte r on longer words. (L is t)____________________________
11. Tend to s tu tte r on short words. (L is t)____________________________
12. Tend to s tu tte r on specific words. (L is t)
13. Tend to s tu tte r when singing.
14. Tend to s tu tte r when talking or reading out loud to yourself.
15. Fluency leads to s tu tte rin g .
^Hasbrouck and Lowry-Romero (1983)
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APPENDIX I I I .B  
LISTENER'S REACTIONS %
1. People making fun by im itating or mocking your stu ttering .
_ 2. People asking you about your stu ttering .
_ 3. People advising you on how to speak without stu ttering .
_ 4. People te ll in g  you how to tre a t s tu ttering .
5. People joking about your stu ttering .
_ 6. People te ll in g  you that you can 't ta lk .
_ 7. People te llin g  others that you can 't ta lk .
_ 8. People asking you to repeat because you s tu tte r .
_ 9. People saying things l ik e ,  " I ’m starting  to sound lik e  you."
10. People laughing or snickering at your stu ttering .
11. People f i l l in g - in  words or sounds for you.
12. People saying things l ik e ,  "I don't know what you're talking about,"
to get you to stop ta lk in g .
13. People butting-in  while you are talking and not allowing you to fin ish
14. People asking you i f  you are sick or on drugs when you s tu tte r .
15. People acting lik e  you are "putting them on" and asking things lik e ,  
"Are you for real?"
16. People turning, looking, or walking away when you s tu tte r.
17. People making up excuses to leave when you s tu tte r.
18. People staring or frowning at you when you s tu tte r .
19. People ac tive ly  avoiding you because you s tu tte r.
20. People being hostile  to you or picking on you because you s tu tte r.
21. Teachers or instructors skipping you when i t  is your turn to read or
speak in classes.
22. People not lis ten ing  to you because you s tu tte r .
23. People's reaching to you when you te l l  them you have a speech problem.
24. People becoming impatient and trying to rush you.
25. People in a group becoming quiet and a ll turning to look at you when
you speak.
26. People ignoring your response to a question and asking someone else.
1Hasbrouck and Lowry-Romero (1983)
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APPENDIX I I I .C  
PUBLIC SPEAKINĜ
_ 1. Speaking or reading out loud in class or church.
_ 2. Being called on to answer a question in class.
_ 3. Asking a question in class.
_ 4. Teaching a class.
_ 5 . Providing a m ilita ry  b rie fing .
_ 6. Talking to a group o f people lis tening in te n tly .
_ 7. Talking to a promotion board.
_ 8. Speaking to one person.
_ 9. Training a group of peers (OJT).
10. Reading out loud to a group.
11. Socializing with a group of people.
12. Speaking your mind to one person.
13. Speaking your mind among a group of people.
14. Arguing a point with a group of people.
15. Arguing with one person.
16. Answering a question for one person.
17. Answering a question for a group of people.
18. Asking d irections.
19. Giving directions to someone.
20. Asking a favor o f someone.
21. Talking to friends asking a favor or trying to borrow something
22. Asking questions o f someone.
23. Explaining something to someone.
24. Being asked a question by someone and not knowing the answer.
25. D rillin g  troops and/or ca llin g  cadence.
26. Organizing and d irecting  the a c tiv it ie s  o f a group of people.
27. Being rushed to communicate.
^Hasbrouck and Lowry-Romero (1983)
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APPENDIX I I I .D  
PLACING A CALL ON THE TELEPHONÊ
1. Call ing
2. Call ing
3. Call ing
4. Call ing
5. Plac ing
6. Call ing
7. Call ing
8. Call ing
9. Call ing
10. Call ing
11. Call ing
12. Call ing
13. Call ing
14. Call ing
15. Call ing
16. Call ing
17. Call ing
18. Call ing
19. Talk ing
20. Talk ing
21. Leaving
22. Having a stranger answer the phone, unexpectedly.
23. Having someone keep saying "what?" as you try  to ta lk .
24. Having someone hang up on you as you try  to ta lk .
25. Having to read something on the phone.
26. Havingpeople comment on your stu ttering  while you ta lk  on the phone.
27. Having people act lik e  you are making a crank c a ll .
28. Having other people w ithin lis ten ing  range as you place a c a ll .
29. Calling a higher ranking o ff ic e r .
30. Calling a lower ranking person.
31. Using rhythmic motor movements to ta lk  on the phone.
 32. Talking too fas t when placing a c a l l .
^Hasbrouck and Lowry-Romero (1983)
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APPENDIX I I I .E  
PHYSICAL AND EMOTIONAL STATUŜ
1. Being excited or happy.
_ 2. Being frustrated .
_ 3. Being depressed.
_ 4. Being mad or angry a t yourself.
_ 5. Being mad or angry a t someone else.
_ 6. Being anxious, scared, nervous, or tense.
_ 7. Being embarrassed
_ 8. Being well rested.
_ 9. Being physically t ire d , weak, or i l l .
10. Being hot
11. Being cold.
12. Feeling "dumb."
13. Feeling "inadequate."
14. Feeling " in fe r io r ."
15. Being frustrated when you can 't say a sound or word.
16. Using drugs.
17. Being "in trouble."
18. Drinking alcohol.
19. Being pressured by events or others.
10. Keeping everything to yourself or not le ttin g  your emotions show.
^Hasbrouck and Lowry-Romero (1983)
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APPENDIX I I I . F 
SELF STIMULI FOR STUTTERING^
1. S tu tter to get out o f aversive situations.
2. S tu tte r to gain or hold lis ten ers ' attention.
3. S tu tter to gain sympathy or to make people feel sorry for you.
4. S tu tter while ta lk ing  to people of higher rank to make them avoid you.
5. S tu tte r while in ranks to avoid being questioned or having to give 
general orders.
6. S tu tter to avoid being put in leadership positions or to avoid C.Q.
7. S tu tter so that women feel sorry for you.
8. S tu tter to in ten tio n a lly  drive people away or to keep them away.
9. Attempt to gain p ity  from listeners by s e lf reactions to your own
stu ttering  (sighing, swearing, and/or acting disgusted, e tc .) .
10. Pause in response to a question so that someone else w ill answer i t  for 
you.
11. Thinking about s tu ttering  a ll  the time leads to stu ttering .
12. Stuttering leads to s tu tterin g ,
13. In thinking about what you are going to say, leaving gaps for stuttering
14. Clothes you wear cause s tu tterin g .
15. Work environment causes stu ttering .
16. Home environment causes s tu tterin g .
17. Fluency leads to s tu tte rin g .
^Hasbrouck and Lowry-Romero (1983)
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APPENDIX I I I . G 
AVOIDANCE AND ESCAPE DEVICES^
1. Sound in terjections (uh, uh, uh) to avoid stu ttering .
_ 2. Word repetitions (" to ,to ,to " )  to avoid stu ttering .
3. Phrase repetitions ("to  avoid, to avoid") to avoid stu ttering .
_ 4. Pausing to avoid s tu tterin g .
_ 5. Pausing and lig h tin g  a cigarette to avoid stu ttering ,
_ 6. Pausing and saying something lik e  "you know what I am talking about,"
to avoid s tu tte rin g .
7. Using motor secondary behaviors as starters (eyeblink, head je rk , foot 
stomp, l ip  smack, thigh slap, e tc ., e tc .) .
_ 8. Speeding up speech rate to avoid stu ttering .
_ 9. Slowing down speech rate to avoid stu ttering .
10. Speaking in a monotone or in a rhythm, or word by word to avoid stu ttering .
11. Speaking on the end o f a breath to avoid stu ttering .
12. Using word substitutions or circumlocution (talking around d if f ic u lt  
words) to avoid s tu tte rin g .
13. Using a word or phrase in terjections to s ta rt a d if f ic u lt  word.
14. Preplanning or rehearsing, word for word, what you are going to say.
15. Spending a ll day avoiding speaking situations.
16. Using silence to avoid ta lk in g .
17. Avoiding social s ituations.
18. Discouraging friends from v is itin g  you a t home.
19. Discouraging your spouses' friends from v is itin g  your spouse at home.
20. Avoiding classroom situations in general.
21. Avoiding meeting new people.
22. Avoiding meeting people you know.
23. Avoiding looking a t the person you are talking to .
24. Talking so ftly  to avoid s tu tte rin g .
25. Raising or lowering the pitch of your voice to avoid stu ttering .
1Hasbrouck and Lowry-Romero (1983)
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APPENDIX I I I . G— Continued
26. Assuming a d iffe re n t id e n tity  or role to avoid stu ttering .
27. Failing  to fin ish  a word you are stuttering on and moving to the next 
word.
28. Changing the subject, while ta lk in g , to avoid stu ttering .
29. Being b r ie f  by saying only the most important things and "making a long
story short."
30. Not volunteering an answer to a question when you know the answer.
31. Not entering a discussion when you re a lly  would lik e  to take part.
32. Failing  to voice your opinion whenever you feel strongly about something.
33. Avoiding speaking in situations that don't involve you d irec tly .
34. Avoiding answering a question until in an easier, more relaxed s ituation .
35. Giving a lte rn a tive  responses to questions in order to hold the floor un til
you can say the "real" correct answer.
36. Physically walking away from a conversation to escape stu ttering .
37. Feigning illn e s s , " I have a sore throat," to avoid ta lk ing .
38. Feigning ignorance, " I don't know," to avoid ta lk ing.
39. Pointing to a book or diagram rather than ta lk ing .
_40. Writing something rather than saying i t .
_41. Writing a note to someone to te l l  them o ff  or instruct them, then discuss 
the information with them afterward.
42. In a teaching s itu a tio n , throwing a question asked of you back to another 
student in the class.
43. Ordering in a restaurant by pointing to the order on the menu.
44. Ordering in a restaurant by saying a number only or saying "special."
45. Changing your order in a restaurant or bar because you expect to s tu tte r .
46. Saying something l ik e ,  " I ' l l  have the same," when ordering with someone
else in a restaurant or bar.
47. Having someone else order fo r you in a restaurant or bar.
_48. Getting aggressive with a questioner to shut o ff  questions.
49. Continuing to look fo r something you can 't find in a store rather than
asking a c le rk .
50. Getting others to present lectures, e tc .,  for you rather than doing i t  
yourself.
51. Getting someone to place a phone ca ll for you.
52. Getting someone to answer the phone for you.
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APPENDIX I I I . H 
PEOPLÊ
1. Father
2. Mother 
_ 3. Aunts
_ 4. Uncles
_ 5. Grandfathers
_ 6. Grandmothers
_ 7. Brothers
_ 8. Sisters
_ 9. Sons
10. Daughters
11. Mother-in-law
12. Father-in-law
13. S isters-in -law
14. Brothers-in-law
15. Higher ranking o fficers
16. Higher ranking NCOs
17. Lower ranking personnel
18. Females
19. Males
20. Strangers
21. Acquaintances
22. Friends
23. Big people
24. L it t le  people
25. Police, m ilita ry  Police (Army), Security Police (A ir Force), Shore 
Patrol (Navy)
26. Someone who acts lik e  he/she knows more than you do
27. Husband/Wife
1Hasbrouck and Lowry-Romero (1983)
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. 1. 
. 2 . 
- 3. 
_ 4. 
. 5. 
. 6. 
_ 7. 
_ 8. 
_ 9. 
_10. 
_11 . 
12 .
13.
14.
15. 
_16. 
_17. 
_18. 
_19. 
_20. 
_21.
22 .
_23.
_24.
_25.
_26.
_27.
_28.
29.
APPENDIX I I I . I  
RECEIVING A CALL ON THE TELEPHONÊ
Hearing the phone ring with no one around.
Hearing the phone ring with others present (fam ily , co-workers, strangers) .
Answer ng the phone with no one around.
Answer ng the phone with others present (fam ily , co-workers.
Receiv ng a cal 1 from mother or father.
Receiv ng a call from grandmother or grandfather.
Recei v ng a call from brother or s is te r.
Receiv ng a call from aunt or uncle.
Receiv ng a cal 1 from a son or daughter.
Receiv ng a cal 1 from mother-in-law or fa ther-in -law .
Recei v ng a cal 1 from a s is te r or brother-in-law .
Receiv ng a call from a friend .
Recei V ng a cal 1 from an acquaintance.
Recei V ng a long distance c a ll.
Receiv ng a call from your bank.
Receiv ng a call from your insurance company.
Recei V ng a cal 1 from a car dealer.
Receiv ng a cal 1 from an auto parts store.
Receiv ng a ca ll from a doctor/dentist's o ffic e .
Receiv ng a ca ll from your supervisor.
Recei v ng a cal 1 from a higher ranking o ffic e r .
Receiv ng a cal 1 from a higher ranking NCO.
Receiv ng a call from a lower ranking person.
Receiv ng a cal 1 from someone requiring you to read something
Receiv ng a cal 1 from someone asking questions.
Hearing someone say something lik e , "Do you know your name?"
Hearing someone say something l ik e ,  "Have someone pick up the other phone, 
Using rhythmic motor movements to speak on the phone.
Talking too fast when receiving a c a l l .
Hasbrouck and Lowry-Romero (1983)
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APPENDIX IV
DIRECTIONS: Avoidance and Escape Devices^
Have the patient describe the types o f devises he/she uses in each lis ted  category 
( i f  appropriate), describe how the device is used, describe when the device is 
used, describe how he/she feels about having had to use them, and discuss how i t  
feels to ta lk  without using them now that he/she is flu en t.
Begin with Item Number 1 and work up to the highest numbered item.
QUESTIONS :
1. Describe how_________________________ affects your stu ttering .
2. Describe when you used ____________________________ .
3. How did you feel about doing this?
4. How does i t  feel not having to do this?
SITUATION GRADIENTS;
1. How does the thought o f _____________________ affec t your stuttering?
2. How does the thought o f _______________________ in one hour a ffec t your
stuttering?
3. Same as -b , that afternoon.
4. Same as -b , the next day.
5. Same as -b , the next week.
^Hasbrouck and Lowry-Romero (1983)
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Follow-up data during f i r s t  6 months post-treatm ent 
Fftllow-up # S tu tt . % Stutt.
APPENDIX VI 
Follow-up Data (15 Minute Conversation)
Follow-up data 6-12 months post-treatm ent 
Follow-up # S tu tt . % Stutt.
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N.H.
Month Words Words #Dysfl. %Dysfl. #Wds. WPM Month Words Words ID ysfl. %Dysfl . #Wds. WPM
2 17 0.81 114 5.41 2109 140 9 1 0.05 56 3.05 1836 122
K.R. 3 5 0.19 109 4.27 2552 170 6 1 0.04 107 3.91 2740 183
E.J. 2 9 0.48 34 1.80 1887 126 - - - - - - -
A.B. 2 5 0.24 98 4.65 2106 140 7 2 0.10 46 2.30 1999 133
D.M. 2 1 0.04 38 1.47 2587 172 6 0 0.00 21 0.88 2380 159
D.F. - - - - - - - 12 107 7.47 46 3.21 1432 95
6 .S. 6 3 0.12 56 2.22 2527 168 - - - - - -
O.P. - - - - - - - 9 29 1.15 98 3.89 2520 168
F.D. 2 117 8.58 37 2.71 1364 91 • - - - - -
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APPENDIX VII
Pre- and Post-treatment EMG Readings, Reflective of Tension Levels 
at the Larynx and Forehead during Three Different Situations
Conversation Reading Qui et
-  Pre-test
cnrehead Larynx
Post-
Forehead
test
Larynx
Pre-
Forehead
test
Larynx
Post-test 
Forehead Larynx
Pre-test 
Forehead Larynx
Post-
Forehead
test
Larynx
Subj. 
N.H. 2 .3 6 ^
2.83
4.61
4.13
5.33
4.87
2.19
2.25
4.20
3.29
4.93
4.49
5.73
6.02
4.02
3.18
0.92
1.14
1.13
0.98
4.46
4.20
0.59
0.65
K.R. 6.08
5.43
5.42
4.83
3.18
2.92
5.24
3.74
8.35
9.71
4.95
5.94
5.50
5.05
4.55
4.14
7.41
3.45
1.21
1.50
3.42
3.31
1.12
0.92
E.J. 3.34
3.29
3.22
2.11
1.70
1.75
1.61
1.46
2.63
2.71
2.89
2.79
1.90
1.75
1.93
1.92
2.25
2.07
0.88
0.91
1.19
1.49
1.03
0.99
A.B. 4.29
4.41
4.12
4.07
1.25
1.23
1.72
1.31
3.77
3.28
2.99
2.98
1.38
1.42
2.87
2.10
4.06
3.99
0.74
0.88
1.58
1.62
0.57
0.54
D.M. 4.97
3.97
5.50
4.82
5.59
5.81
1.37
1.47
4.05
4.81
9.35
9.91
5.64
5.61
2.33
2.52
2.21
1.32
1.26
1.65
5.45
4.87
0.75
0.98
J.M. 3.67
2.77
2.21
2.45
1.86
1.36
2.06
2.73
2.76
3.58
2.98
2.83
2.97
2.22
3.36
2.81
2.08
2.62
0.96
0.87
1.22
1.33
0.72
0.89
D.F. 6.89
7.10
2.73
1.69
8.55
8.78
1.45
1.53
6.01
6.09
1.79
1.80
7.97
7.77
2.42
2.96
3.87
3.93
1.37
1.48
5.65
5.57
0.1
0.93
G.S. 2.50
2.29
4.82
4.05
2.03
2.07
2.16
2.51
5.40
5.83
8.09
7.52
1.94
1.94
3.14
3.47
2.80
2.19
0.54
0.58
1.70
1.67
0.82
0.46
D.P. 5.45
6.25
11.32
9.79
2.30
2.88
3.01
2.75
3.31
3.53
12.70
15.75
2.60
1.95
8.51
7.76
14.71
9.41
2.24
1.42
1.27
1.08
0.70
1.38
F.D. 3.12
4.29
1.60
2.06
1.53
1.61
1.84
2,19
5.80
6,16
1.60
1.65
2.25
2.31
2.28
2.97
2.06
1.40
0.93
0.90
1.29
1.08
0.69
0.63
f \ i
spoÜta"nêous;"?ëad?ng = îowne Heyer Passage; quiet = quiet, silence.
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Conversation Reading Qui et
Pre-test 
Forehead Larynx
Post-test 
Forehead Larynx
Pre-test 
Forehead Larynx
Post-
Forehead
test
Larynx
Pre-test 
Forehead larynx
Post-
Forehead
test
Larynx
S.C. 3.72 2.71 2.61 3.40 3.08 3.41 2.98 2.93 3.17 1.89 2.54 1.59
3.65 3.22 3.30 2.78 3.61 3.52 3.17 3.19 3.36 1.08 2,45 1.86
F.T. 4.79 6.61 5.49 5.13 2.96 7.50 4.47 8.24 2.20 1.00 4.36 1.60
5.11 7.11 7.29 7.87 3.56 6.35 4.76 12.70 2.68 1.18 3.79 1.61
S.S. 8.67 5.53 4.29 4.68 5.63 6.16 3.51 4.25 3.19 2.04 2.36 1.19
7.20 6.50 3.97 4.21 8.09 5.41 3.55 3.51 3.75 1.84 2.35 1.15
M.Q. 1.85 5.15 4.23 3.21 2.46 4.74 5.86 4.16 1.54 1.23 5.72 1.44
1.99 3.98 5.35 3.39 1.77 4.30 6.50 4.17 1.64 2.01 5.42 1.47
E.M. 3.38 3.02 4.86 2.60 3.51 3.77 3.71 4.12 5.29 1.40 2.17 1.09
3.52 3.02 4.86 2.88 3.22 4.01 3.68 4.11 4.96 1.31 2.33 0.91
G.C. 6.51 7.00 2.15 4.44 6.04 6.63 2.10 6.65 4.84 1.23 2.16 1.08
6.01 6.49 2.86 4.01 5.21 6.04 2.18 6.07 4.30 1.16 1.96 1.07
D.C. 2.29 6.84 1.05 5.92 2.36 5.69 1.71 5.16 2.32 2.61 1.95 1.46
2.21 7.52 1.53 5.53 2.38 6.77 1.50 5.63 3.95 2.57 1.74 1.60
D.B. 8.38 8.12 2.75 3.68 5.35 10.40 3.07 7.27 5.52 3.32 2.49 0.68
11.89 7.67 3.44 3.30 6.51 9.21 3.33 8.23 4.72 3.38 2.25 1.01
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